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Blood Pressure, and Menopausal Symptoms in
Perimenopausal Women

Scott Washburn, MD,l’2’3Gregory L. Burke, MD, MS? Timothy Morgan, PhD,4 and
Mary Anthony, MS3

—

ABSTRACT
Objective: To investigate the effeet of soy protein supplementation with known levels of phyto-

estrogens on cardiovascular disease risk factors and menopausal symptoms in perimenopausal women.
Methods: A randomized, double-blind crossover trial was conductedin51 women consuming

isoealoric supplements containing 20 g of complex carbohydrates (comparisondiet), 20 g of soy pro-
tein containing 34 mg of phytoestrogens given in a single dose, and 20 g of soy protein containing 34
mg of phytoestrogens split into two doses. Women were randomly assigned to one of the three diets
for 6-week periods and subsequently were randomized to the remaining two interventions to deter-
mine whether differences existed between the treatment diets for cardlovascula dkease risk factors,
menopausal symptoms, adherence, and potential adverse effects.

Rewdkr: Significant deelines in total cholesterol (6% lower) and low density lipoprotein cholesterol
(7% lower) were observed in both soy diets compared with the carbohydrate placebo diet. A significant
ddne in diastolic blood pressure (5 mm Hg lower) was noted in the twice-daily soy die~ compared
with the placebo diet. Although nonsignificant effects were noted for a number of measures of quali~
of life, a significant improvement was observed for the seventy of vasomotor symptoms and for hypo-
estrogenic symptoms in the twieedaily group compared with the placebo group. No significant effeets
were noted for triglycerides, high density lipoprotein cholesterol or frequency of menopausal symp-
toms. Adherence was excellent in all groups.

“Conch&vrs: Soy suppIementation in the diet of nonhypercholesterolernic, nonhypettensive, peri-
menopausal women resulted in significant improvements in lipid and lipoprotein levels, blood pressure,
and pereeived severity of vasomotor symptoms. These data corroborate the potential importance of soy
supplementation in reducing chronic disease risk in Western populations. 014enopuuse 1999;6:7-13. @
1999, The North Arneriean Menopause Society.)

Key Words: Hormone replacement therapy - Soybeans – Nutrition - Clinical trial - Menopause -
Chronic dkease prevention.

I
t is well recognized that enormous differences in
chronic disease risk exist between populations resid-
ing in the Pacific RIm of Asia compared with those
residing in Western Europe and North America,l-3
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A lower prevalence has been observed in Asian, com-
pared with western countries for cardiovascular disease,
reproductive cancer, and the presence of menopausal
symptoms.+7 In addition, migrants from lower-to-higher
chronic disease risk areas (i.e., migrants from Asian to
western countries) have been observed to manifest the
increased risk of their adopted countty,&10 Although a
large number of environmental factors may contribute
to these differences in chronic disease burden, sub-
stantial differences in the consumption of soy-based
products containing phytoestrogens have been postu-
lated as one potential meehanism. Dietary soy sttpple-
mentation significantly reduced lipids and lipoproteins
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in hypercholesterolemic subjects. “-’3 In addition, soy
supplementation has been associated with an improve-
ment in menopausal symptoms. 14-16Many of the previ-

ous studtes have been limited by inadequate assessment
of phytoestrogen levels in the soy-based treatmen~ by not
behtg randomimd blind trials or by having relatively small
sample sizes. This repott seeks to determine the effect of
a soy protein dietary supplementation with precisely known
amounts of phytoestrogens on chronic disease risk and
menopausal symptoms in a double-blind randomized
crossowr trial of nonhypercholesteroiemic Perimenopausal
women with reported vasomotor symptoms.

METHODS

Sample selection

Participants in this trkd were perimenopausal ~omen
aged 45–55 years. Eligibility requirements included
presence of menopausal symptoms (at least one hot flush
or night sweat daily), not currently using hormone
replacement therapy (or using HRT in the past 6 months),
and currently perimenopausal (missing at least three
menstrual periods in the last 12 months and having last
menstrual period not >12 months before participating
in the study). Women were recruited through adver-
tisements in a local newspaper. A total of51 women
agreed to participate in this study.

Study design

In this double-blind crossover clinical trial, women
were randomly assigned to the order (i.e., firs~ second,
or third 6-week period) of receiving the following 3 dietary
supplements: (1) group 1:20 g complex carbohydrate
supplement (containing no phytoestrogens), (2) group 2:
20 g soy protein supplement (containing 34 mg of phy-
toestrogens consumed once daily), and (3) group 3:20 g
soy protein supplement (containing 34 mg of phytoes-
trogens split into two equal doses consumed twice daily).

The supplements were given to participants in a pow-
der contained in individual daily packets. Women were
encouraged to mix the powder with a beverage (milk or
orange juice) and were also given a recipe book to allow
them to consume the powder in other ways (i.e., mixed
with yogurt, cereal, or with different types of bever-
ages). The carbohydrate and soy protein supplements
were provided for the study by Protein Technologies
International, St. Louis, Missouri. The specific compo-
sition of the packets was assessed and is presented in
Table 1. Both participant and clinical statTwere unaware
of the supplement type consumed by the participant. To
assure study masking, the supplement was provided in

identical appearing packets labeled with a study code
(A, B, or C). Neither participants nor any investigators
or clinical staff were informed of the coding scheme.
NO particip~t nor investigator/clinic staff rnernber wen

unblinded during the course of the study.

Data collection

Before randomization, we obtained a baseline assess-
ment of the frequency-severity of menopausal symptoms,
health-related quaIity of life,physical measurements (blood
pressure, height, and weight), and laboratory measures
(lipids, lipoproteins, and clinical chemistry). These mea-
surements were repeated at 6-week intervals to assess the
impact of the three interventions. After 6 and 12 weeks,
women were crossed over randomly to the other inter-
vention diets. Thus, evaluation of these participants
occumed at baseline, 6 weeks, 12 weeks, and 18 weeks to
allow for assessment of impact of these interventions on
chronic disease risk factors and menopausal symptoms.

Lipid and lipoprotein levels (total cholesterol, low
density lipoprotein (LDL) cholesterol, high density
lipoprotein (HDL) cholesterol, and triglyceride levels)
were assessed using enzymatic techniques in the Wake
Forest University Lipid Lab.iy The Friedewald equation
was used to indirectly calculate LDL cholesterol.’8 In
addition to internal laboratory quality assurance mea-
sures, this laboratory also participates in the Centers for

TABLE 1. Composition of the dietcvy supplements used in the
clinical trial

Soy protein Carbohydrate
supplementation placebo supplement

Ingredient (20 g protein) (%) (20 g carbohydrate) (%)

Moisture 2.5 2.7
Protein 68 <1.0
Carbohydrate 17 94.0
sugars 12 48.0
Fat 3 <1.0
Saturated fat o 0.0
Ash 9.5 1.1

Kilocalories 108.3 83.6
VitaminA (IU) 531.0 555.7
Vitamin D ([U) 118.0 112.6
VMnrin C (mg) 2.66 2.62
Vhmin B1 (mg) 0.12 0.11
Vitamin B2 (mg) 0.53 0.46
vitamin B6 (mg) 0.15 0.13
Vitamin B12(mcg) 0.89 1.01
Niacin (mg) 0.00 0.24
Pantothenic acid (mg) 0.91 0.88
Fotic acid (mcg) 59.0
Zinc (mg)

13.8
0.89 1.10

Calcium (mg) 708.0 2.2
Potassium (mg) 203.6 59.4
Sodum (mg) 203,6 7.9
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Disease Control standardization program. Clinical chem-
istry measurements were obtained in the North Carolina
Baptist Hospital Clinical Laboratory using an automated
instrument (Bayer Chemistry, 7hrrytown, NY). The study
was conducted in the Wake Forest University School of
Medicine General Clinical Research Center, which pro-
vided some of the nursing support staff and the nutri-
tion staff, which provided both nutritional assessment
and counseling for the trial. Three seated, resting blood
pressure levels were obtained after a 5-rein rest. Height
(inches) and weight (kg) were measured to the nearest
0.1 unit with participants in light clothing, using a sta-
diometer and balance beam scale, respectively. Partic-
ipants were asked to report the frequency of vasomotor
symptoms (hot flushes and night sweats) and also to
grade the severity of symptoms from mild to severe. In
addition, a health-related quality of life questionnaire
was administered at baseline and at the end of each 6-
week intervention period. Using the health-related qual-
ity of life questionnaire data, an overall symptom score
was calculated by using the Likert Scale information
for the following content specific areas: estrogenic sytrtp-
toms, geneml health, sleep disturbances, and gastroin-
testinal symptoms. Specifically, the estrogen symptom
score was calculated to provide a continuous estimate
of the intensity/frequency of symptoms known to be
estrogen-dependent (e.g., vasomotor symptoms, vagi-
nal dryness, sleep disturbances, breast tenderness, mood
swings, and difficulties in concentration ) with a higher
score representing a greater estrogenic effect because
of either increased frequency or seventy of symptoms.

Statistical methods

Descriptive data are presented to describe the baseline
characteristics of the participants. Data were analyzed to
determine whether differences in chronic disease risk fac-
tors, menopausal symptoms, and adherence/side effects
were present among the three treatment periods, and com-
parisonsweremadeusingdata collected at the end of the
respective treatment periods. The effects of diets were
estimated and tested using a repeated measures general
linear model that accounted for order effects, 19

Study adherence

Adherence to the dietary supplements and to the over-
all study was excellent. Approximately 95% of the
expected number of packets were consumed by partici-
pants, with no significant differences in adherence rates
noted between the intervention groups. Nine women
dropped out of the study shortly afier randomization and
did not complete a 6-week visit (five had personal rea-
sons that prevented them from continuing to participate,

one had an unrelated illn~s, one had concern about using
artificial sweeteners (aspartame), one remembered that
she was allergic to soy after 1 week in the study, and 1
had a recurrence of acne rosacea). Although the numbers
were small, baseline characteristics were similar betw~n
the women who dropped out compared with the women
who were longer term adherents.

RESULTS

Table 2 shows the baseline characteristics of the par-
ticipants. These participants were perimenopausd, pre-
dominately white, nonhypercholesterolemic, and
normotensive. Baseline measures of glucose, alkaline
phosphatase, and liver function tests were all within
normal limits.

Difference in Cardiovrtsculw disease risk factors by
treatment diet are shown in Table 3. Significantly lower
levels of serum cholesterol were observed in both soy
diets compared with the carbohydrate comparison diet
(6% decline). Similarly, LDL cholesterol was signifi-
cantly reduced in the soy diets (7,590 lower). No signif-
icant differences were noted in HDL cholesterol.
Compated with the carbohydrate dle~ triglyceride levels
were 28 mg/dL lower in the oncedaily soy diet and 15
mg/dL lower in the twice-daily soy diet but these differ-
ences did not reach statistic~ significm~. Fl~ ] ~m-
pares the lipidand lipoproteinlevelsamongthe treatment
diets and illustrates the beneficial effect of the soy pro-
tein supplement on lipids and lipoproteins. No signifi-
cant differences were observed in systolic bbod pressure
among the diets, whereas diastolic blood pressure levels
were significantly lower in the twice-daily soy diet com-
pared with the carbohydrate supplement diet (4.9 mm Hg
lower), and no significant decline was noted with the
once-daily soy diet. No significant differences were
observed in weight change among the diets.

TABLE2. Baseline description ofparticipants in the soy
supplement crossover lrial

Variable(n= 51) Mean Standard deviation

Age (yrs) 51.0 4.8
Cholesterol (mg/dL) 208.0 40.5
LDL cholesterol (mg/dL) 126.9 38.5
HDL cholesterol (mg/dL) 54.9 15.6
Triglycerides (mg/dL) 131.1 67. I
Systotic blood pressure (mm Hg) 132.0 19.6
Dhstolic blood pressure (mm Hg) 82.2 11.4
Weight (Ibs) 163.4 38.2
Height (inches) 65.7 4.5
Fasting glucose (mg/dL) 91.7 20,6
Alkaline phosphatasc 92.2 25.6
Blood urea nitrogen 13.0 3,8

LDL, low density lipoprotein; HDL, high density lipoprotein.

Menopause, Vol.6, No, 1, 1999 $)
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TABLE 3. Mean dl~erences in CVD risk factors by treatment group

Comparison group Soy group Soy group
Variable” (carbohydrate supplement) (once daily) (twice daily)

Mean (Std Error) Mean (Std error) Mean (Std error)

Cholesterol (mg/dL) 208.1 (2.6) 198.6 (2.6~ 195.7
LDLcholesterol (mg/dL) 125.4 (2.3) I 19.4

(2.7)’
(2.3Y 116.8

HDL cholesterol (mg/dL) 53.3 (0.9) 52.2 (0.9)
(2.4~

52.2
Triglycerides (mgldL) 156.3 (12.3) 128.5

(0.9)
(13.0) 140.9

Systolic blond pressure (mm Hg) 126.6 (1.7) 124.2
(12.7)

(1.6) 125.3
Diastolic blood pressure (mm Hg) 78.6 (1.4) 76.3

(1.6)
(1.4) 73.7 (1.4y

Weight (tbs) 164.2 (0.6) 164.6 (0.6) 164.8 (0.6)

CVD, cardiovascular diseas% LDL, low density lipoprotein; HDL, high density lipoprotein; Std, standard.
“Adjusted for crossover trial treatment order.
bSignificantlydifferent from comparison group: p <0.01.
‘Significantly different from comparison group p <0.05.

Although the follow-up was for a relatively short pgri~
we were interested to see if differences could be observed
in quality of life and in menopausal symptoms (Table 4).
An improvement in symptoms attributable to lack of estr-
ogenwas observed in both soy diet groups, and this dif-
ference reached statistical significance in the twice-daily
soy diet compared with the carbohydrate diet. No signif-
icant diffenmces wete observed in the number of hot flushes
or night sweats per week, however, hot flush severity was
significantly lower in the splitdose soy diet. Night sweat
severity improved slightly, although these differences did
not reach statistical significance. In addition, a nonsignif-
icant difference suggesting a beneficial effect of soy con-
sumption on the general health score was observed. Of
interes~ we found that no differences in the presence of
gastrointestinaI symptoms were reported among the three
diets. WMle the percent of expected packets consumed
was highest in the carbohydrate die~ no significant dif-
ferences were observed.

Differences in clinical chemistry laboratory variables
by treatment group are shown in Table 5. Statistically
higher levels of blood urea nitrogen were noted in both
soy consumption diets, attributable to the increased pro-
tein intake in these groups. A significant decrease in
alkaline phosphatase levels was present in both soy diets
compared with the carbohydrate comparison group. No
differences wem observed in other liver function tests,
serum protein, or fasting glucose levels.

DISCUSSION

These data provide evidence of a beneficial effect of
soy protein supplementation on chronic disease risk fac-
tors in women consuming a typical Western diet. Soy
protein supplementation was quite palatable and
extremely well tolerated in these women.

Significant and substantial effects on lipids and
lipoproteins were observed. Total plasma cholesterol
levels were reduced by 6%, and LDL cholesterol levels
were reduced by 790. No significant effects were
observed for triglycerides or HDL cholesterol. In con-
trast to estrogen replacement therapy,20soy protein does
not increase triglyceride levels and may actually reduce
levels, whereas traditional HRT has been shown to raise
HDL cholesterol. These data confirm the beneficial
effects of soy intake on lipids and lipoproteins noted by
other investigators and summarized in a recent meta-
analysis.’ ‘-’3 In fact, this study extends findings of pre-
vious investigations by documenting a significant effect
on lipids/lipoproteins in nonhypercholesterolemic
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FIG. 1. Differences in lipids and lipoproteins between treatment
groups adjusted.
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TABLE4. Mean di~erences in adherence and reported s)wrptoms by rreattnent grrtup
——

Comparison group soy group Soy group
Variable” (carbohydrate supplemem) (once daily) (twice daily)

Mean (Std error) Mean (Std error) Mean (Std error)

Estrogenic symptom score 46. I (0.7) 47.5 (0.7) 48.5
Hot flashes (number/week) 21.3

(0.7)b
(3.0) 23.1 (4,9) 22.3 (2.7)

Hot flash severity score 11.0 (0.4) 11.2 (0.7) 8.6 (0.4)C
Night sweats (number/week) 7.5 (0.4) 7.0 (0.6) 7.8
Night sweat seventy score 6.2

(0.3)
(0.4) 5.9 (0,6) 5.5 (0.3)

General health score 67.9 (1.6) 72.2 ([.5) 71.7
Sleep disturbance score 35.0

( 1.6)
(1.0) 34.6

GI symptom score
(1.0) 36.9

27.5
(1.0)

(0.6) 28.0 (0.5) 27.0 (0,6)
Percent of packets consumed (%) 96.9 94.3 93.4

“Adjusted for crossover trial treatment order.
bSignificantlydifferent from comparison group: p <0,05.
‘Significantly different from comparison group p <0.001.

TABLE 5. Mean dl~erences in kzboratory variables by treatment group

Comparison group
Variable”

Soy group soy group
(carbohydrate supplement) (once daily) (twice daily)

Mean (Std error) Mean (Std emor) Mean (Std error)

Fasting glucose (mg/dL) 91.8 (1.4) 92.6 (1.4) 92.3 (1.5)
A[kaline phosphatase 91.9 (1.3) 88.2 (1.3)’ 88.3 (1.4Y’
Blood urea nitrogen 12.4
SGOT

(0.5) 13.7 (0.5) 13.9 (o.5)b
25.8

LDH
(l .0) 24.6 (1.0) 24

176.I
(1.0)

(3.1) 174.7 (3.1) 174.3
Serum protein

(3.3)
7.1 (1.6) 7.6 (1.6) 10.3 ( 1.6)

SGGT, serum glutamic oxaloacetic transaminase; LDH, low density lipoprotein.
“Adjusted for crossover trial treatment order.
bSignificantlydifferent from comparison group: p <0.05.

participants. Studies in animal models have shown sim-
ilar effects on lipids and lipoproteins and have also shown
a reduction in atherosclerosis.2 ‘-23

Of interest, based on mortality data from the lipid
research clinics study, a 6% decrease in total cholesterol
levels would be expected to reduce coronary heart dis-
ease risk by approximately 121%0,24suggesting a sub-
stantial impact on coronary heart disease primary
prevention from dietary soy supplementation.

Previous studies have suggested the potential for
reduction of vasomotor symptoms with soy supple-
mentation in peri- and postmenopausal women. A sim-
ilar improvement in symptoms was observed in a study
of menopausal women who received either wheat flour
or soy flour. 14 A recent study observed a significant
decline in the number of vasomotor symptoms in women
consuming a higher dose of soy isoflavones.’5 In this
study, we observed a significant improvement in the
severity of menopausal symptoms and a significant
improvement in hypoestrogenic related symptoms.
While other studies have shown effects on the frequency

of vasomotor symptoms, no changes were observed in
this study. However, given the relatively short duration
of these interventions (6 weeks) and the potential con-
tamination inherent in a crossover trial, expecting larger
effects on menopausal symptoms may be unrealistic.
The phytoestrogens (genistein and diadzein) found in
soy protein bind to estrogen receptors and have approx-
imately 1000 to 10,000 X less estrogenic activity for
the a receptors and approximately 3 x less estrogenic
activity for the ~ receptor when compared with estra-
diol.~ A definitive answer to the question of the effl-
caey of soy protein supplementation to cause substantial
reductions of menopausal symptoms may be obtained
only through longer term, randomized, double-blind
clinical trials.26

Other effects of soy protein supplementation were
observed in this trial. A beneficial effect on blood pres-
sure levels was observed. Specifically, systolic blood
pressure was 1.3 and 2.4 mm Hg lower with the soy pro-
tein diets compared with the carbohydrate comparison
diet, whereas a 2.3 to 4.9 mm Hg decline in diastolic
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blood pressure levels was observed. The effect on blood
pressure levels was unexpected and requires confirma-
tion in future studies. The increase in blood urea nitro-
gen was attributable to the increased protein intake and
hence would not be expected to have any detrimental
impact on participants with normal renal function. Lower
levels of alkaline phosphatase were observed in the soy
treatment groups. This may be a reflection of a benefi-
cial effect of soy on this marker of bone metabolism.
However, this result needs to be interpreted with cau-
tion because some differences in calcium and vitamin
D levels were present between the carbohydrate and soy
dietary supplements.

One of the unique aspects of this study was the abil-
ity to standrdze the amount of phytoestrogens in the
soy protein. Studies by our group in nonhuman primate
models suggest that phytoestrogens are the componpts
that mediate much of the beneficial chronic disease
effects of soy.~ The beneficial effects on plasma lipids
and Lipoproteins and blood pressure in this short study
may indeed be related to the fact that significant levels
of these compounds were available in the supplement.
However, although this particular soy supplement was
efficacious, it only contains approximately 50fZ0of the
average daily intake of phytoestrogens in the Japanese
diet.z”zg The fact that these changes were observed in
women consuming a supplement in addhion to their nor-
mal western diet has public health significance, because
making similar dietary modifications to lower chronic
disease risk requires only modest lifestyle changes.

The phytoestrogen concentration used in this trial is
identical to the concentration nmmally found in soy pro-
tein. Based on our experience in this rnal, consumption
of this amount of soy protein had no short-term adverse
consequences on any of the measured variables. Addi-
tionally, there is no a priori reason to anticipate any
adverse outcomes, given that this food item is so com-
monly consumed around the world.

There were a number of limitations of this study. The
relatively short duration (6-week intervention periods) of
this study precluded assessment of effects that would be
expected to occur over a longer time period. The rela-
tively weak estrogenic potency of these compounds will
require a longer study to fully address their effectiveness
in relieving menopausal symptoms. In addhion, this study
could not address the hypothesized anticarcinogenic effect
of soy supplementation. Specifically, other effects of these
compounds such as tyrosine kinase inhibition have been
postulated to cause lower rates of reproductive and other
cancers inAsia and the Pacific rim compared with West-
ern countries.3~~ The design of the study has some inher-
ent limitations. Because this study was a crossover clinical

12 Merwpause, Vol. 6, No. I. 1999

trial, it is possible that some contamination or carryover
could have OCCUt’redbetween interventions and modficd
the outcome in the subsequent intervention. The carbo-
hydrate placebo group differed from the soy groups for
calcium (lower), sodium (lower), potassium (lower), and
folate (lower) although these differences would not be
expected to mediate the observed differenm in outcomes
between the groups. Despite the fact that this study had
a lager sample size than previous investigations, it is pos-
sible we may have not observed some true associations
because of lack of statistical power.

Although similar effects were noted in the singledose
and the split-dose soy supplementation diets, the effect
on vasomotor symptoms was greater on the splitdose
diet. ‘Ilk may suggest that having more consistent cir-
culating levels of phytoestrogens may be more effica-
cious than a higher single dose. In addition, it is possible
that higher doses of phytoestrogens than were used in
this study may exert an even greater effect on these
symptoms. To adequately address these important ques-
tions will require larger sample sizes, longer follow-up
times, or a higher intake of phytoestrogens.

CONCLUSIONS

These data, along with previous reports, confirm the
beneficial effects of soy protein supplementation on
chronic disease risk in Western populations. Current
dietary recommendations suggest replacing animal prod-
ucts with vegetable products to improve health.3’ Incor-
poration of soy into this dietary strategy will have
beneficial effects on carthovascular disease risk factors.
Dietary soy supplementation may have the additional
effect of attenuating menopausal symptoms. Thoughtful
consideration of the addition of soy-based foods to a West-
ern diet seems reasonable based on these and other data.

Acknowledgment: lltis researchwassuppotted,in part, by the
GeneralClinical Research Center of the Wake Forest University
Schoolof Medicine,grantnumberM01RR07122.

1.

2.

3.

4.

5.

REFERENCES

GordonT. Further mortatityexperienceamongJapaneseAmeriearrs.
Public Health Rep 1967;82:973-84.
Stemmerman GN. Pathology of breast cancer in Japanese women—.
compared to other ethnic group: a review.Breasr Cancer Res Treat
1991;18:S67-S72.
Adlercreutz H. Western &letand Western dkease: some hormonal
and biochemical mechanisms and associations. Stand J Cfin Lab
hsvest 1990;50(suppl):201:3-23.
Boring CC, Squires TS, TongT, Montgomery S. Cancer statistics.
1994.CACancerJ Clin 1994;44%26.
Thorn TJ, Epstein FH, Feldmen JJ, Leaverton PE, WOIZM. TotaI
morbidity aridmortality from beastdisease. cancer, and stroke from
1950to 1987in 27 countries. NtH Publication No. 92-3088, 1992.



SOY SUPPLEMENZATIONAND CHRONIC D[SEASE

6.

7.

8.

9.

10.

Il.

12.

13?

14.

15.

16.

17.

18.

Bordet MJ, Oddens BJ, Lehert P,Vemer HM, Vkser A. Climacteric
and menopause in seven southeast Asian countries. Mawvlas
1994;[9: 157-76.
Lock M, KaofertP,CMbertP.Culturaleonstmctionof the menopausal
syndrome: the Japanese case. kfawritas 1988;10:317-32.
Robertson TL, Kato H, Rhoads GG, Kagan A, Marmot M, Syme
SL, Gordon T, Worth RM, Belsky JL, Dock DS, Miyanishi M,
Kawamoto S. Epidemiologic studies of coronary heart disease and
stroke in Japanesemen living in Japan, Hawaii, and California. Inci-
dence of myocardlal infarction and death from coronary heart dis-
ease. Am J Caniiol 1977; 39:23943.
DunnJE Jr &necr epidemiologyin populationsof the United Stat*
with emphasis on Hawaii and California-and Japan. Cancer Res
1975;35:3240-5.
Ross PD. Nmimatsu H, Davis JW,YarsoK, Waanich RD, Fujiwara
S, Hosoda Y,MeltonLJIILComparisonof hip fracture incidence
among native Japanese, Japanese-Americans, and American Cau-
casians. Arrr J Epidemiol 1991;133:80I-9.
Anderson JW, JohnstosreBM, Cook-Newell ME. Mesa-analysis of
the cfftxts of soy protein intake on serum lipids. N Engl J Med
1995;333:.276-82.
Potter SM. Bakbrt RM, Essex-Sorlie DL, Weingarttrer KE, Chap-
man KM. Depression of plasma cholesterol in men by consumption
of baked products containing soy protein. Am J Cfin Nutr
1993;58:501-6.
Erdman JW Jr Gmrol of serum lipids with soy protein. N Engl J
Med 1995;333:313-5.
Murkies AL, Lombard C, Strauss BJG, Wilcox G, Burger HG, Mor-
ton MS. Dietary flour supplementation decreases postmenopausal
hot flashes: effect of soy and wheat. Lfatrsrikw 1995;21:189-95.
Alti ~ PanahriF,BonaccomiG, ZarrottiL, ForiniE De Aioysia
D. Tlte effat of dietary soy supplementation on hot flushes. Obsrer
Gynecol1998;91:6-11.
Adlerereutz I-f,Hamaiainen E, Gorbach S, Goldin B. Dietary phy-
toestrogens and the menopause in Japan (letter). Lancer 1992;
339:1233.
Allain CC, Peon J-S, Chan CS, Richmond W, Fu PC. Enzymatic
determination of total serum cholesterol. C/in Chem 1974;
204:470-5.
FriecfewaldWT. Levy RU, Fredrickson DS: Estimation of the con-
centration of low-density lipoprotein cholesterol in plasma with-
out use of the preparative rtltracentrifuge. CIin Chem
1972;18:499-501.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Milliken GA, Johnson DE. Analysis of Messy Data. New York Van
Nostrand Reinhold, 1984.
The Writing Group for the PEPI Trial. Effezts of estrogen or estro-
genlprogestin regimens on heart disease risk factors in post
menopausal women: the post menopausal estrogen/progestin inter-
ventions (PEPI) trial. JAMA 1995;273:199-208.
AnthonyMS, (larkson TB, Hughes CL Jr, MorganTM, Burke GL.
Soybean isoflavones improve cardiovascular risk factors without
affecting the reproductive system of pcripube.rtalrhesrrs monkeys.
J Nutr 199fi12&43-50.
HuffMW,CamollKK.Effectsof dietaryproteinsandaminoacid mix-
tures on plasma cholesterol levels in rabbits. J Nutr 1980;
1101676-85.
AnthonyMS, ClarksonTB, Bulkd BC. Soy proteinversus soy phy-
toestmgens in the preventionof diet-induced coronary artery ather-
osclerosis in maJeCynomolgusmonkeys.Arterimckr Thrvnrb VhSC
fliof 1997; 172524-31.
Lipid Research CIinics program: The lipid researeh clinic coronary
primary preventionrnaI reaul~ the relationshipof reduetion in inci-
dence of coronary heart disease to cholesterol lowering. JAMA
1984;251 :365-74.
Kuiper GG, Carison B, Grartdien K, Enmark E, Haggblad J, NIIs-
aon S, GustafssonJ-A. Comparisonof the Iigandbhtdhtg specificity
and transcript tissue distribution of estrogen receptors a and (3.
Erufoerfnology 1997; 138:863-70.
KnightDC, WallFL, Eden JA.A review of phytoestrogensand their
effects in relation to menopausal symptoms. Aust J Nutr Diet
19%;53:51 I .
AdlercreutzH, HonjoH, H[gsshiA. Urinaryexcretionof Iignansand
isoflavonoidphytoesrmgensin Japanesemen and womenconsuming
a traditionalJapanesediet. Am J Clin Nutr 1991;54:1093-1100.
Messina M. Isoflavoneintakesby Japanese were overestimated(let-
ter). Am J Clin Nutr 1995 ;62:645.
Coward L, Bamcs NC, SetchellKDR,Barnes S. Genistein,Diadzein
and their ~-glycoside conjugates: antitumor isoflavonesin soybean
foods from American and Asian dtets. J Agric FIsod Chem
1994;41:1961-7.
Messina MJ, PerskyV,SetchelIKDR, Barnes S. Soy intake and can-
cer risk. a review of the in vivo and in vitro data. iVu?r Cancer
1994;21:113-31.
Chait A, Brunzell JD, Denke MA, et al. RationaJeof the diet-heart
statement of the American Heart Associatiotr report of the Nutri-
tion Committee. Circukstion 1993; 886:3008-29.

Menopause. Vol. 6, No. I, 1999 13


